Abstract
Introduction
The changes in modern health care are rapid and the pharmacy profession is undergoing an evolution to meet the changing health care needs around the world. The transformation of healthcare practice always based on medical and health related research [1, 2] . The research in pharmacy focusing more towards evidence based medicine, which is a key to modern healthcare. Considering a broad and multidisciplinary aspects of drug therapy and outcome, there is a need for pharmacy and pharmacy practice based research to improve patient care [3] . In spite of pharmacists being aware of the importance of practice based research, they are less likely to participate in research themselves [4] [5] [6] . There is a need for pharmacists to view research participation as part of routine care [7] .
Developing a research-oriented pharmacy graduate, with the right attitude towards research is one of the fundamental goals of educational systems [8] . Pharmacy schools around the world have different methods of engaging their students in scholarly research activities [8] [9] [10] [11] . Involvement of students in research and research-related coursework is one of the widely used methods to engage students. Faculty observations reveal that, developing positive attitudes towards research among undergraduate students is one of the major challenges globally [12] . There are a number of factors being reported for influencing students' attitude towards research.
The academic support from the lecturers or research supervisors may contribute students' high satisfaction levels. A lecturer's role in mentoring, identifying problematic areas in research and implementing necessary revisions during the research is essential to succeed in the research project. During research projects, assistance from the supervisors prevent academic problems for students. Somers et al., (2004) reported that academic mentoring assist to improve young students' academic functioning [13] . Academic supports such as tutorial classes, direct mentoring and skills program helps in students' grades [14] . Aslam et al., (2005) reported that a mentorship by lecturer plays an important role in student research [15] . However, to date, there is no study has investigated direct link between academic support and undergraduate students' research anxiety.
Generally, students' academic performance in any area is interrelated with their effort [16] [17] [18] [19] . However, there were very limited literatures provide more details on how academic effort by students influences their interest in research. Therefore, this study focused academic efforts of students towards research
In practice, research anxiety acts as a carrier filter, preventing fresh graduates from entering into research related jobs. Anxiety significantly affects students' learning and academic performance during their study [20] ; more importantly, it may obstruct young adults' academic achievements [21] . It was also reported that students' research anxiety and doubts can greatly affect their ability to master research concepts [22] . Though anxiety may be help in the learning process to some extent, optimum performance is affected by high levels of anxiety [23] . However, undergraduate students usually tend to view research as difficult and stressful and some even develop a "phobia' towards research [24, 25] .
Self-efficacy beliefs are essential for professional students, as they one of the key predictors of academic performance [26, 27] . Self-efficacy in leading a research is vital for an individual to succeed in research-related field. "Research self-efficacy" can predict the students' interest in the research field [28] . Many studies have shown that "academic support" was believed to improve students' productivity and help them achieve academic success [29] . Undergraduate students' perception of academic support is one of the major contributing factors to complete the course work successfully and a lack of support may be problematic for undergraduate students. Aslam et al., (2005) demonstrated that mentorship by lecturers play an important role in student research [15] .
Developing positive attitudes in students towards research is a key element in current education system [30, 31] . Understanding the attitudes of students towards research is a first step to address the negative views of students towards research. These attitudes will help to describe the pattern of feelings, beliefs, and their reactions regarding research based on their past experience [32, 33] . Hence, the objective of this study was to measure pharmacy students' anxiety towards research and how academic support, academic effort, attitude and their self-efficacy influence their research anxiety.
Methods

Ethical approval
The study was reviewed and approved by the International Medical University-Joint Committee, on Research and Ethics (BP I-01-12 (49) 2015). Before collecting the data, participants' written consent was obtained. Confidentiality and anonymity were retained throughout this study.
Sample frame
A cross-sectional study was conducted for 6 months from June to November, 2015, in International Medical University, Kuala Lumpur, one of the private universities in Malaysia. All final year pharmacy students in this university were invited to participate. All the students were informed that the survey will be anonymous and recorded responses would be used for scientific purposes only. Though all students were invited to participate, a minimum sample size was needed to prove the significance of the study. Hence, using a Raosoft software calculation, a required sample size of 110 was demonstrated; power 80%, distribution of response 50%, with 95% confidence interval and a 5% margin of error. A total of 149 pharmacy students was approached, but the final participating number was 128 which was more than the required sample size to generalize the findings. Convenience sampling was done. The only exclusion criterion was disinterest in participating.
Sampling procedure
International Medical University, Pharmacy students have 8 semesters in their total duration of 4 year course. During final year that is during their 7th semester a six month (24 weeks) research project is mandatory. So the current study targeted these pharmacy students in order to measure their anxiety towards research and how academic support, academic effort, attitude and their self-efficacy influence their anxiety towards research. The researchers of this study approached the pharmacy students during their almost end of semester 7 (week [16] [17] [18] [19] [20] . These time durations were selected to collect the data as the students had more or less completed their research work by these weeks.
Study tool
The questionnaire was in English which had 48 items with six sections. The first section extracted demographic information of the participants with 5 questions in it. The second section, comprising 8 questions, evaluated the academic support of participants towards research. The third section evaluated the academic effort of participants towards research by assessing their responses to 7 questions. The fourth section, comprising 8 questions, evaluated the selfefficacy of participants towards research. The fifth section, comprising 10 questions assessed the attitude of participants towards research. The sixth section, comprising 10 questions, assessed the anxiety of participants towards research. All the responses, except demographic details were recorded using a 5 point Likert scale of agreement. A score of 1 was given to strongly disagree, 2 to disagree, 3 to Neutral, 4 to agree and 5 to strongly agree. Negatively worded statements were reverse coded.
Validity and reliability of the study tool
A self-administered questionnaire was prepared based on relevant published studies [22, 24, 28, 29, 32 ]. An initial version of the questionnaire underwent face and content validity. Content validity was done by a panel of 3 subject experts and their opinion on the relativity and the significance of the questionnaire was considered [34] . Necessary adjustments were amended to the questionnaire based on the experts' opinion prior to its administration to a small group of 10 students for a pilot study. A pilot study was done to confirm the reliability of the questionnaire. By using SPSS V.20 the internal consistency reliability was estimated by coefficient alpha index with reference to the Cronbach's alpha value. Cronbach's alpha is an important concept in the evaluation of questionnaires. It is mandatory that researchers should estimate this quantity to add validity and reliability to interpret their data. The acceptable values of alpha, ranging from 0.70 to 0.95 [35, 36] . In this study, Cronbach's alpha was 0.70 for academic support, 0.72 for academic effort, 0.78 for self-efficacy, 0.72 for attitude and 0.74 for research anxiety sections. For the final analysis, the data of the pilot study were not used.
Data analysis
Frequencies and percentages were presented by using descriptive analyses. The normality of the data was verified by using Kolmogorov-Smirnov test and the significant value were below 0.05 suggesting violations of the assumption of normality. As the data distribution was not normal, skewness of the data was analysed. While determining skewness values, if the calculated z value for skewness lie less than the critical values of ±1. 96 at 0.05 significance level, then the distribution of data is considered normal [37] . In the current study, the skewness tolerance value was 1.90 and hence the data were considered normally distributed. Mean scores for each parameter [38] (academic support, academic effort, self-efficacy, attitude and anxiety to research) was taken. Total mean scores of these parameters were used for inferential analysis. In order to examine the relationship between the students' academic support, academic effort, self-efficacy, attitude and anxiety to research, a Spearman Rho test was employed. The absolute value 0.25 or above with p-value < 0.05 was measured as statistically significant at 95% confidence level. Outliers were investigated using Mahalanobis Distance which is 8.35 and it is within the limit.
Results
Of the total pharmacy student population of 149, 128 pharmacy students participated in this study, giving a response rate of 85.9%. The majority were females (74.2%). The demographic profiles of the respondents are shown in Table 1 . Table 2 presented students' view of academic support towards research. Participants agreed that their lecturers help in research (" x = 4.11; SD = 0.79) and their friends give emotional support in the research activities when needed (" x = 3.96, SD = 0.80). These two statements remained on the top two with higher mean scores for academic support. Table 3 showed academic effort of participants towards research. Participants agreed that they read the research literature more than once in order to gain a full understanding of the research (" x = 4.01, SD = 0.77), and "least keen in attending any research methods and statistics courses conducted" (" x = 3.29, SD = 1.01). These two statements explained their academic effort to understand research by themselves. Table 4 showed participants' self-efficacy towards research. Participants indicated that they could gather literature on their research work from different sources (" x = 3.78, SD = 0.70). This is an indication of their ability to collect the research related information from the available resources. However, the statement 'I am able to understand the statistics formulas (" x = 3.04, SD = 0.90) got less score reflected their difficulty in understanding statistics.
The attitude of participants towards research is shown in Table 5 . Participants felt that they are under stress while doing research (" x = 4.29, SD = 0.90) and the mean value for the statement "research is a required part of their professional career" was low (" x = 2.38, SD = 0.72). The participants' thinking about the importance of research in their professional career might influence their interest and this may be a reason for their stress during research. Table 6 shows participants' anxiety towards research. Participants said that they struggle with writing research reports, or avoid them as long as they can (" x = 3.94, SD = 1.16). During data analysis, participants felt that they were doing badly or that they may fail in their research projects (" x = 3.89, SD = 1.05). Their lack of research writing skills and less understanding of statistical analysis may be the reasons.
Correlation and multiple regression analyses were conducted to examine the relationship between students' research anxiety and predictor variables (students' academic support, academic effort, self-efficacy and attitude) ( Table 7) . The predictor variables' scores (students' academic support, self-efficacy, academic effort) was negatively and significantly correlated with the criterion variable (research anxiety) except one predictor variable (attitude of students towards research). There was a strong negative correlation between academic support (" x = 31.43; SD = 6.31) and research anxiety (" x = 29.56; SD = 9.87), r (126) = -0.88, p = 0.003; students' self-efficacy towards research (" x = 27.72; SD = 6.27) and research anxiety (" x = 29.56; SD = 9.87), r (126) = -0.65, p = 0.004. There was a moderate negative correlation between students' academic effort towards research (" x = 25.46; SD = 3.95) and research anxiety (" x = 29.56; SD = 9.87), r (126) = -0.60, p = 0.02. There was no correlation between students' attitude towards research and research anxiety r (126) = 0.39, p = 0.41. Hence, this variable 'students' attitude' was not included in multiple regression.
Before conducting multiple regressions, the relationship among the predictor variables were checked to rule out multicollinearity. Visual examination using scatter plots showed no significant correction between academic support and academic effort. Similarly, there was no correlation between academic support and self-efficacy. However, there was a mild correlation between academic effort and self-efficacy are (126) = 0.29, p = 0.04. Since the variance inflation factor was 2.2 and the tolerance value was 0.92, multicollinearity was neglected [39] .
The stepwise multiple regression with three potential predictors was analysed. Only two variables (academic support and academic effort) were significantly affected the research anxiety. In model 1, only with academic support variable, 57.6% of the research anxiety decrease is 
Discussion
The results indicated that, lecturers provided academic support and their friends/peers provided emotional and other support when the participants were doing research. Apart from the quality of curriculum and instructions in the classroom, effective assistance in learning and academic advice also help the students to perform in academics and research. Research focused mentoring relationships will help the students to increase their interest in research [40] . A peer-support strategy at the undergraduate level provide social and emotional support for the students [41] . Additionally, the lecturer's involvement as a research supervisor during undergraduate research has an impact on the successful completion of students' research projects. The total mean score for academic effort indicated that students showed much interest to read literature, i.e., published research articles to understand their research, despite their lesser interest in attending classes on research methods and statistics courses. Studies have reported that hands-on activities may help or motivate students to learn research and statistics [42, 43] .
The participants' ability to learn and understand research methods and their capability of gathering information from research articles using various sources are the indicators of their self-efficacy towards research. The confidence level of students to perform research activities is directly proportional to their self-efficacy towards research methods and statistics [44] . The participants mentioned that some parts of the research, such as statistical formulae, are difficult to understand. The issue of understanding statistical analysis may be a challenge for the students at undergraduate level and this issue can be overcome by learning. The majority of the pharmacy related research use methods to quantify phenomena, associations or relationships between variables. Therefore, understanding various statistical procedures employed is important to interpret the findings [45] .
The participants' attitude towards research indicated their positive outlook on research. Studies have shown that, students are more likely to put effort into studying research methods and statistics when they possess a positive attitude towards the subject [46, 32] . Most students were reported that they are under stress, while doing research. Non-availability of resources to cope with a perceived situation can result in stress of an individual's perception [47] . A key mechanism for educational institutions to minimise student stress is to provide appropriate resources on research tools and materials. Most participants mentioned that research is not an essential component of their professional career. Therefore, structured programmes and strategies focusing to provide positive views on research must be developed and implemented in curricula.
The participants are anxious about research and findings. Anxiety in any learning activity may affect students' achievement [48] . One of our earlier studies found that an excessive demand of writing research related documents was one of the reasons to reject academic career [49] . As the students struggle with writing research related documents, it may trigger their anxiety towards the course and they may find the course difficult. This may lead to a negative attitude towards research. Hu et al., (2007) , reported that students' research experiences have a significant effect on their learning process [50] . Writing research proposals and grant applications are not part of the undergraduate student's repertoire in their curriculum [49] . This may also lead them to be anxious about research. Academic anxiety is experienced by students of all academic levels at some time [51, 52] . Those students who performed well in class also have suffered from test anxiety at some time [53] . Peers and lecturers can help those students who have anxiety towards research by helping them understand the learning process. Studies have shown that academic support, academic effort, and self-efficacy are significantly and negatively correlated with research anxiety [45, [54] [55] [56] [57] . However, in this study, self-efficacy did not moderate the effect of the research anxiety. A similar report was published by Barrows et al., who reported the association between students' anxiety and their lower academic performance [58] .
Based on the results from this study, the academic support and academic effort were the significant contributors to reduce research anxiety. Academic performance of students has been found to be improved for those who seek and receive academic support. Academic support helps the students to develop higher self-expectations, a greater sense of self-perceived control of academic outcomes for future academic success [59] . At the same time, increasing academic effort on a task by students may partially or completely divert the effects of anxiety [60, 61] .
The finding also showed that there is no relationship between pharmacy students' attitude towards research and their research anxiety is contrary to a study by Kritikos et al., (2015) which showed a positive relationship between student attitude and anxiety towards research [62] . The exact reason for this difference in results is unknown. A possible reason for this contradiction may be due to the current scenario in Malaysia, where the focus of undergraduate pharmacy education is more towards pharmacy practice, and research is not a primary career choice [63] . The fresh graduates prefer to get a job in hospitals and community pharmacy where they will able to practice. The willingness of fresh graduate to enter into research holds the key to the future pharmacy research initiatives in Malaysia. While pharmacy research is normally associated with industry and academia, a sound pharmacy education system which emphasis on research and skills needed in research as well as partnership in research will surely bring forth tremendous progress to the pharmacy profession in Malaysia.
Limitations
As with all studies relying on voluntary participation, results can be biased. As a self-administered questionnaire was used in this study, social desirability bias can occur in the results which is inevitable.
Conclusions
This report reveals that academic support, academic effort, and self-efficacy are negatively correlated with pharmacy students' research anxiety. Academic support was the predominant factor to reduce research anxiety among pharmacy students. Therefore, implementing a pharmacy curriculum which emphasis on research and skills needed in research may bring change in students' attitude towards research and their self-efficacy to deal with their anxiety towards research.
